Introduction
With a rapidly aging population in Korea, people aged 65 and over reached 13.8% of the total population in 2017, and they are projected to exceed 47.7% by 2045. 1 Given this rapid increase in the older adult population, mental health issues and quality of life in this age group are becoming more critical than at any other age. 2 As individuals age, they are more likely to encounter difficult conditions such as complex health problems, loss of jobs, bereavement, and impaired cognitive functions that threaten their mental health and quality of life. 2 The most common mental health symptoms in older adults are depression and anxiety. 2 In Korea, the prevalence rates of possible and probable depression were estimated as 10.1% and 17.8%, respectively. 3 Also, the prevalence rates of anxiety disorders ranges between 1.2% and 15% in older adults, with that of anxiety symptoms ranging from 15% to 52.3%. 4 Sleep disturbance is frequently comorbid with mental and physical health symptoms, and half of older adults reported that they had trouble initiating and maintaining sleep. 5 These depression, anxiety, and sleep disturbance symptoms are not only harmful to quality of life, but they can also exacerbate mental and physical illnesses and increase the risk of mortality. 2, 3 ,5À9 Therefore, these symptoms should be prevented or managed properly. Moreover, to achieve healthy aging in later life, interventions should be developed to enhance positive psychological factors such as life satisfaction and quality of life as well as to reduce mental health symptoms and sleep disturbance. 2, 9 Increasing research attention has been given to self-compassion, as this construct has been recognized as a protective factor for mental health and quality of life in a number of groups.
10À12 Self-compassion is defined as having kind and warm attitudes toward oneself when one encounters difficulties, failures, or suffering. 13, 14 The self-compassion construct consists of three interrelated components: selfkindness (as opposed to self-judgment), common humanity (as opposed to isolation), and mindfulness (as opposed to over-identification). Self-kindness reflects a tendency to be kind to and soothe oneself when faced with life adversities rather than being self-critical or harsh. Common humanity involves viewing failures and difficulties as natural parts of human life and feeling connected to others during adversity. Mindfulness entails maintaining a balanced awareness of painful feelings and thoughts. 13, 14 Meta-analysis results indicate that a higher level of self-compassion is strongly related to fewer mental health symptoms such as depression, anxiety, and stress in a wide range of populations. 11, 12, 15 Also, consistent evidence shows that self-compassion is strongly related to positive psychological factors (e.g., psychological wellbeing, motivation, life satisfaction, optimism, and happiness). 10, 12, 16 More specifically, a recent study showed that the positive component of self-compassion (which reflects self-kindness, common humanity, Source of funding: None.and mindfulness) is linked with resilience factors, while the negative component of self-compassion (which reflects self-judgment, isolation, and over-identification) is linked with vulnerability factors for mental health symptoms. 17, 18 To date, few studies have specifically examined self-compassion in relation to psychological outcomes and well-being among older adults.
19À22 Recently, Homan 21 showed that self-compassion predicted older adults' psychological well-being and protected older adults from the negative influence that physical illnesses can have on depressive symptoms. However, associations between self-compassion and mental health symptoms, sleep disturbance, life satisfaction, and quality of life have not been investigated specifically in older adults in Korea. In addition, associations between self-compassion and sleep disturbance have not been investigated in any age group. Thus, it is worthwhile to investigate the relationships between selfcompassion and mental health symptoms and sleep disturbance as well as life satisfaction and health-related quality of life (HR-QoL) among older Korean adults. The aim of this study was to examine associations between selfcompassion and mental health symptoms, sleep disturbance, life satisfaction, and HR-QoL. Based on prior studies, we hypothesized that (1) the positive self-compassion component would be significantly associated with a low level of mental health problems and sleep disturbance and with a high level of life satisfaction and HR-QoL and that (2) the negative self-compassion component would be significantly associated with a high level of mental health problems and sleep disturbance and with a low level of life satisfaction and HR-QoL.
Methods

Design and sample size
This study employed a cross-sectional design. The calculated sample size for multivariate linear regression analysis was 172 based on 10 predictor variables and an effect size of 0.1, a type I error of 0.05, and a power of 0.8. We planned to sample 20% more than the computed value in order to account for the possibility of incomplete survey data.
Study procedures
Participants were recruited from one community senior center in Seoul with approximately 15,000 registered seniors. To be eligible for study participation, individuals had to be (1) older adults aged over 65 years and (2) able to communicate orally and provide written informed consent. To recruit volunteer participants, we posted recruitment flyers in the senior center's gathering places. We also addressed groups of older adults in the center to invite them to contact us if they were willing to participate in the study. Once a potential participant expressed interested, cognitive function evaluation was performed by a gerontological nurse practitioner (GNP) to establish the cognitive eligibility of the participant. Following evaluation by the GNP, the investigators explained the study procedures in detail to the participants.
In this study, a total of 215 older adults expressed interest in study participation. The GNP evaluated their cognitive function, and all 215 met the cognitive requirements. The 215 participants all attempted to complete the survey questionnaires. Ultimately 203 surveys were analyzed for the study; 12 surveys were excluded due to incomplete answers. For participants who were not able to read the questionnaires due to vision problems, the investigators read the questions aloud and marked the participants' answers on the questionnaires. Participants took about 25 min to complete the questionnaires, after which they were given a pain relief patch as a "thank-you" gift. All survey data were collected between June and September 2017.
Ethics
Approval for conducting this study was obtained from the Institutional Review Board of a Korean university (approval no. 1702/003-013) and the director of the senior center. Informed consent was obtained from each participant after the purpose and process of the study were explained and the privacy of participants' information was assured. The fact that their participation was entirely voluntary was also highlighted.
Measurements
Data were collected on general participant characteristics such as age, gender, education level, employment status, perceived health status, number of illnesses, and the present use of medication. In addition, self-compassion, depression, anxiety, sleep disturbance, life satisfaction and health-related quality of life were measured using the following instruments.
The Self-Compassion Scale (SCS) developed by Neff 23 was used to assess self-compassion. This self-report measure consists of 26 items with a 5-point Likert-scale anchored with 1 = almost never and 5 = almost always. Self-compassion consists of three interrelated and two-sided components: the positive components of self-kindness, common humanity, and mindfulness and the negative ones of selfjudgment, isolation, and over-identification. A total score for SCS can be used, or the subscales of SCS can be used separately. The Cronbach's a for the SCS was 0.81 in this study. Participants' depressive symptoms were assessed using the 15-item Geriatric Depression Scale (GDS-15). 24 This measure consists of 15 short questions about the participant's feelings over the past week. The total score ranges from 1 to 15, and higher scores indicate more depressive symptoms. The Cronbach's a for the GDS-15 was 0.83 in this study. The anxiety subscale of the Hospital Anxiety and Depression Scale (HAD) 25 was employed to assess anxiety symptoms in older adults.
This subscale has been widely used to evaluate anxiety symptoms, including those in older adults in both clinical and non-clinical samples. 26 The anxiety subscale consists of 7 items measured on a 4-point Likert-scale ranging from 1 = almost never to 4 = almost always. The Cronbach's a for this subscale was 0.90 in this study. Participants' sleep disturbance symptoms were assessed with the Insomnia Severity Index (ISI). 27 This self-report measure consists of 7 items on a 0À4 scale; total scores range from 0 to 28, and higher scores indicate more insomnia symptoms. The Cronbach's a for the ISI was 0.93 in this study. Participants also completed the Satisfaction with Life Scale (SWLS). 28 This scale was designed to measure individuals' perception of satisfaction with their overall life. This measure consists of 5 items with responses scored from 1 to 7; total scores range from 5 to 35, and higher scores indicate greater life satisfaction. The Cronbach's a for the SWLS was 0.88 in this study. The EQ-5D-5L was used to measure HR-QoL. EuroQoL-5 Dimensions (EQ-5D) is a standardized instrument developed by the EuroQol Group and can be used for a range of health conditions. 29 The EQ-5D consists of five dimensions: mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. 29 On the EQ-5D-5L scale, each dimension is responded to with one of five levels: no problems, slight problems, moderate problems, severe problems, and extreme problems. The Cronbach's a for the EQ-5D-5L was 0.84 in this study.
Data analysis
Data analysis was conducted using SPSS version 22 (IBM Corp., Somers, NY, USA) and STATA version 15 (Stata Corp LP, College Station, Texas, USA). First, participants' characteristics were analyzed with descriptive statistics. Second, analyses were performed of correlations among the self-compassion subscales, mental health symptoms (depression, anxiety, and sleep disturbance), sleep disturbance, life satisfaction, HR-QoL, and general characteristics variables. Lastly, to test the study hypotheses, multivariate linear regression was performed to examine whether the positive and negative components of self-compassion were associated with mental health symptoms, sleep disturbance, life satisfaction, and HR-QoL in older adults after adjusting for covariates identified during the correlation analysis. A multivariate linear regression model was used to simultaneously evaluate multiple linear regression equations, and each regression equation contained all dependent variables (mental health symptoms, sleep disturbance, life satisfaction, and HR-QoL). 30 This model was applied because all the dependent variables were related to one another. The model addressed this issue by correlating the error terms of individual linear regression models. 30 All variables within the correlation analysis identified as being significantly related to the dependent variables were selected for the multivariate linear regression. Table 1 shows the general characteristics of the participants. Among the 203 participants who completed the questionnaires, 132 (65 %) were female and 71 (35%) were male with a mean age of 76.26 years. When the participants were categorized into a youngold group (65À74 years of age), a middle-old group (75À84 years of age), and a frail-old group (85 years of age and older), 48.3% of participants were found to be in the middle-old group. Less than half of the participants were married (45.8%). Over half of the participants (58.6%) had more than a high school education, and 25.6% had a job.
Results
General characteristics
The mean score for perceived health status was 9.2, with scores ranging from 3 to 15. Participants suffered from an average of 1.8 illnesses, and most participants (84.7%) were taking medication. Age was significantly correlated with the negative self-compassion component (r = 0.15, p = .039) and was not correlated with the total score (r = ¡0.13, p = .056) and positive component of self-compassion (r = ¡0.02, p = .754). The level of the negative self-compassion component in male participants was higher than that in females, but the difference was not statistically significant. The total score and positive component of self-compassion were not correlated with gender.
Correlations
Prior to the multivariate linear regression analysis, correlations among study variables were identified. There were significant correlations among outcome variables and the general characteristics of age, gender, education level, employment status, perceived health status, number of illnesses, and present use of medication. Table 2 shows the correlations of the outcome variables and the predictors of the total score for self-compassion and the positive and negative selfcomponents. The results showed that depression, anxiety, sleep disturbance, life satisfaction, and HR-QoL were significantly correlated with one another. The negative-compassion component was significantly correlated with all the outcomes. The positive self-compassion component was not correlated with depression, anxiety, sleep disturbance, or the total score for HR-QoL but was correlated with life satisfaction and the self-care subdomain of HR-QoL.
Multivariate linear regression analyses
The equations for mental health symptoms, sleep disturbance, life satisfaction, and HR-QoL were highly correlated. The correlation between the error terms of all these equations was statistically significant (BreuschÀPagan test, w2=765.794, p < .001). The multivariate linear regression model explained mental health symptoms, sleep disturbance, life satisfaction, and HR-QoL with R-squares ranging from 24% for the self-care subdomain of HR-QoL to 58% for the total score for HR-QoL. As shown in Table 3 , the predictor of the positive component of self-compassion was significantly associated with depression (ß = ¡0.08, p < .001), sleep disturbance (ß = ¡0.10, p < .001), and life satisfaction (ß = 0.23, p < .001) and with self-care (ß = ¡0.01, p = .032) and usual activities of HR-QoL (ß = ¡0.01, p = .032). Conversely, the positive component was not associated with anxiety (ß = ¡0.02, p = .443); the total score for HR-QoL (ß = 0.00, p = .445); or its subdomains of mobility (ß = ¡0.01, p = .378), pain/discomfort (ß = ¡0.00, p = .671), and depression/anxiety (ß = ¡0.00, p = .667). On the other hand, the predictor of the negative component of self-compassion was significantly associated with depression (ß = 0.13, p < .001), anxiety (ß = 0.21, p < .001), sleep disturbance (ß = 0.26, p < .001), and life satisfaction (ß = ¡0.32, p < .001) and with the anxiety/depression subdomain of HR-QoL (ß = 0.03, p < .001). However, the negative component was not associated with the total score for HR-QoL (ß = ¡0.00, p = .714) or its subdomains of mobility (ß = ¡0.01, p = .075), self-care (ß = 0.00, p = .936), usual activities (ß = 0.00, p = .884), and pain/discomfort (ß = ¡0.00, p = .596).
Discussion
As hypothesized, the study results indicated that self-compassion benefits older adults' mental health outcomes and healthy aging. With respect to age and gender differences in self-compassion among Korean older adults, the negative component of self-compassion was significantly correlated with age, but the total score and positive component of self-compassion were not. This finding indicates that as they age, older adults are more likely to engage in self-judging, be isolated, and over-identify. Our findings indicate that older adults should be engaged in interventions for improving self-compassion as they age. Although the difference was not statistically significant, the level of the negative component of self-compassion was higher in older male adults than in females. This finding is inconsistent with a meta-analysis that examined gender differences in self-compassion, which indicated that women were less self-compassionate than men. 31 In the Eastern cultural context, including Korea, individuals are more inclined to define themselves in terms of their social roles and relationships. 32 In this regard, Korean older male adults may be less self-compassionate than females because they may have been more strongly influenced by losses in social and financial status in later life. Regarding depression, our results support previous findings that both positive and negative self-compassion components are significantly related to depression. 11, 15 In the present study, the positive self-compassion component was significantly and negatively associated with depression in older adults. Self-compassion involves having a mindset in which one can view one's difficulties and failures with a sense of kindness toward oneself, connectedness, and balance. 13, 14 Self-compassionate older adults tend to have more accepting attitudes toward the difficulties of the natural course of aging, and this mindset may protect them from becoming depressed. Conversely, the negative self-compassion component was positively related to depression, indicating that self-judgment, isolation, and over-identification are associated with vulnerability to depression. In the Korean cultural context, individuals tend to feel shame and judge themselves harshly when they make mistakes or fail 33 rather than adopting kind or caring attitudes toward themselves. Anxiety symptoms are known to be common among older adults and to be comorbid with depressive and somatic symptoms. 2 Results of a meta-analysis by MacBeth and Gumley 11 revealed that self-compassion was significantly associated with anxiety in multiple populations, with most studies included in the meta-analysis reporting the total score for self-compassion. However, our study separately addressed the positive and negative components of self-compassion in accordance with the recommendation of L opez et al. 18 Our finding showed that in older adults, the negative self-compassion component was significantly related to anxiety. It is not surprising that older adults, who tend to exhibit more self-blame, isolation, and over-identification, are also more vulnerable to anxiety symptoms. However, we found that the positive self-compassion component was not significantly related to anxiety. Moreover, in a previous study, a higher positive component of self-compassion was significantly and negatively related to anxiety in patients with chronic illness but not in healthy individuals and patients with cancer. 34 Given these findings, the association between anxiety symptoms and the self-compassion components remains unclear, and thus more research is called for. To our knowledge, the association between self-compassion and sleep disturbance has not been investigated previously. Our study results indicate that the positive self-compassion component is significantly and negatively associated with sleep disturbance and that the negative self-compassion component is significantly and positively associated with sleep disturbance. Considering the fact that sleep disturbance is frequently comorbid with physical and mental health problems, improving self-compassion could benefit older adults with sleep problems.
Healthy aging is not just an absence of physical and mental health problems. It is also important that older adults be satisfied with themselves and their lives as they are. As we hypothesized and in accordance with previous research, 10,12,16 the positive and negative self-compassion components were significantly associated with life satisfaction in this study. Given previous evidence and our findings, self-compassion appears to be strongly associated with life satisfaction in any age group, including older adults. Previous study findings on self-compassion and quality of life have shown significant relationships between the two concepts in patients with chronic disease and cancer 34 as well as in the general population. 35 As to the association between HR-QoL and self-compassion among older adults in this study, neither the positive nor the negative component of self-compassion was associated with the total score for HR-QoL. However, the subdomains of HR-QoL showed mixed results in this regard. No significant associations were observed between the mobility and pain/discomfort subdomains of HR-QoL and self-compassion. In contrast, the self-care and usual activities subdomains of HR-QoL were significantly associated with the positive self-compassion component. These results indicate that the positive self-compassion component (self-kindness, common humanity, and mindfulness) in particular should be emphasized to improve self-care and usual activities in older adults. With the natural decline in physical abilities and the complex chronic health conditions of older adults, problems with pain/discomfort and mobility cannot be avoided. However, if older adults are encouraged to embrace the positive self-compassion component, they are more likely to improve their self-management by engaging in self-care and usual activities, allowing them to minimize worsening of their physical condition and thus improving their HR-QoL. Self-compassionate older adults tend to more effectively engage in self-care and usual activities and to cope better with adversities and negative health outcomes. To date, this is the first to specifically examine the association between self-compassion and mental health symptoms, sleep disturbance, life satisfaction, and HR-QoL among older adults in Korea. Partially confirming this study's hypotheses, our findings indicate that the positive component of self-compassion is significantly associated with diminished depressive and sleep disturbance symptoms and with increased life satisfaction, self-care, and usual activities among older adults. On the other hand, the negative component of self-compassion is strongly associated with vulnerability to depression, anxiety, and sleep disturbance and with a lower level of life satisfaction. Notably, previous studies have shown that successful interventions for improving self-compassion both increased the positive self-compassion component and decreased the negative component. 16 Therefore, our findings argue that interventions that address both components of self-compassion are beneficial for the older adult population. Moreover, given the interrelated nature of the study's outcome variables, we employed a multivariate regression analysis model. This model is appropriate for analyzing associations between self-compassion and interrelated health outcomes by virtue of addressing multi-collinearity and Type I error issues. However, this study has some limitations that should be considered for future research. We collected data from a convenience sample of older adult volunteers in one community senior center in an urban area of Korea. Thus, our findings may have limited generalizability to older adults in other settings. In future studies, researchers should recruit participants in a variety of settings such as clinical facilities and nursing homes in both urban and rural areas to achieve greater generalizability. Also, our cross-sectional design allowed results to be interpreted as associations but did not allow causality to be determined. In addition, our study did not explore the potential moderating role of self-compassion in the relationships among mental health, sleep disturbance, life satisfaction, and HR-QoL in older adults, and understanding this role is critical to identifying the mechanism through which selfcompassion benefits health. To achieve greater understanding of the benefits of self-compassion for older adults, these various matters should be addressed in future research.
Conclusion
Due to the global trend of rapidly aging populations, the need for effective interventions to improve older adults' mental health and quality of life continues to increase. This study is noteworthy because its findings indicate that self-compassion in older adults can decrease mental health and sleep disturbance symptoms and promote life satisfaction, self-care, and usual activities. Moreover, our findings reflect the benefits that older adults could derive from interventions for developing their self-compassion attributes and skills.
Conflict of interest
None declared.
Acknowledgments
We thank older adults who participated in this study. We also gratefully acknowledge the help of Dr. Chang Park and Dr. Heeseung Choi, and Director Mooyoung Lim and Mrs. Eunsuk Kim for their help in collecting the study data. Thanks are also due to Mr. Jon Mann for editorial assistance. Table 3 Multivariate linear regression of positive and negative component of self-compassion on mental health, sleep disturbance, life satisfaction, and health-related quality of life.
Health-related quality of life 
